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ABSTRACT 
It is used the concept of “edge-supported slab” to design the reinforced concrete 
main-beam-sub-beam-slab structure,  which can not present the coordinated work of 
beams and slabs, cause the large differences of analytical internal force distribution 
(specially internal force of slabs)with actual internal force distribution. Revealing the 
exit problem of the design theory of “edge-supported slab”,researching the mechanism 
of coordinated work of reinforced concrete main-beam-sub-beam-slab structure and 
improving the analysis method of that are payed much attention by engineering. 
Finite element analysis program ANSYS is used to modeling the experiment of 
the reinforced concrete beam-slab structure,compare with the result of finite element 
analysis and  the result of experiment,we consider that if the parameter used 
correctly,ANSYS can model the performance of the reinforced concrete beam-slab 
structure exactly. 
A three-by-three spans model of reinforced concrete main-beam-sub-beam-slab 
structure with equi-column-spacing is built with the edge-supported slab design theory. 
ANSYS is used to analysis the internal force distributing rule under normal service 
condition and ultimate limit state.The analysis shows that the moment of slab nearby 
sub-beam mostly is positive,which is much different from the edge-supported slab 
theory,the integrating stiffness ratio of beam and slab is the main factor of 
main-beam,sub-beam and slab moment distribution proportion. the stiffness ratio of 
sub-beam and slab is the main factor of sub-beam and slab moment distribution 
proportion. The larger steel stress of the middle section of beam and the support 
section of slab and smaller steel stress of support section of beam and middle section 
of slab are caused by the state of eccentrical compression of the support section of 
beam and eccentrical tension of middle section of beam and eccentrical tension of the 
support section of slab and eccentrical compression of middle section of slab. 
Based on the analysis above,it is tentatively proposed a new design method ,in 
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considerd . 
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表 1.1 不同跨度长宽比的板双向受力状况 
长跨 L2/短跨 L1 1.0 1.25 1.50 1.75 2.0 2.5 3.0 
（L2/L1）
4
 1.0 2.44 5.06 9.38 16.0 39.0 81 
q1（沿短向） 50% 71% 83% 90% 94% 97% 99% 
q2（沿长向） 50% 29% 17% 10% 6.0% 3.0% 1.0% 
当 L2/L1≥1.5 时，大于 80%的楼板荷载沿短向传给长梁，而沿长向传给短梁
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